Simazine and propazine are selective triazine herbicides currently in use to control broad-leaved weeds and annual grasses around the world. Bisphenol A (BPA) is an industrial chemical used in the production of polycarbonate plastics often found in consumer goods, such as plastic containers, baby bottles etc. These synthetic compounds are known to increase the risk of cancer, cause adverse reproductive effect in reptiles, mammals, birds, humans, and lead to other health problems. They have become some of the principal agents of contamination in water bodies around the world through herbicide runoff, industrial waste and leaching. Some triazines such as atrazine are banned in most European countries for over ten years due to their adverse reproductive effect in mammals, birds and humans; however propazine and simazine are still in use around the world. The removal of these compounds from contaminated water is an exigent challenge. In this study, we investigated their affinity for the surface of nanoparticles (NPS) and standard metallic oxides in an effort to exploit the unique potential applications of NPS for water purification systems. We studied the adsorption of the two triazines and BPA on the surface of NPS of iron (III) oxide, NPS of carbon, bulk iron (III) oxide and aluminum oxide at pH 6 and pH 8 using UV-Visible spectroscopy. Result indicates that these compounds have different affinity towards the surface of metallic oxides and carbon at various pHs. In general, there is relatively high adsorption of some of these compounds on the surface of NPS compared to bulk particles. NPS of carbon have shown the highest affinity for all the three compounds. The lower pH was found to be favorable for all of the compounds except for BPA. BPA have shown high adsorption at pH 8 than at pH 6.
Introduction
Surface, ground and drinking water contamination by various synthetic chemicals such as herbicides, pesticides, insecticides as well as other industrial chemicals has been a major problem throughout the world [1] - [10] . Especially as the need to grow more food increases, it becomes necessary to use more of these chemicals to increase output of food production. Millions of tons of these products are being used every year leading to an elevated level of contamination of water bodies through agricultural runoff and industrial effluent. Triazines are wide-spectrum pesticides used to control broad-leaved weeds and annual grassy weeds. Some triazines such as atrazine are banned in most European countries for more than ten years due to their presence in water system at high concentration which may have adverse reproductive effect in mammals, birds and humans. Triazines such as propazine and simazine are currently in use around the world. Various studies have shown triazines to be risk factors for different forms of cancers. Consuming high doses over long periods of time caused tremors, damage to the testes, kidneys, liver and thyroid and a decrease in sperm production in lab animals [11] - [24] . Bisphenol A (4,4'-(propane-2,2-diyl)diphenol) (BPA) is a well know synthetic compound that is used in the production of plastic containers such as food and beverage containers, baby bottles, water bottles, medical devises, baby toys and many other consumer products [25] . BPA is a source of water contamination that is known to enter water systems through leaching, direct waste disposal of consumer goods and from industrial waste. It has been detected in ground water, surface and drinking water [26] [27] [28] [29] [30] . It is a known endocrine disruptor and has been implicated in various adverse reproductive effects in birds, frogs, reptiles, fish and mammals. It has been linked to prostate, breast cancer, birth defects, miscarriages, and many other conditions [31] - [43] . The removal of these compounds from contaminated water has become a challenge and needs a unique approach. Studies have shown these environmental contaminants interact with the surface of materials, such as quartz, calcite, kaolinite, alumina, organic compost and nanoparticles, moreover these studies highlighted the potential use of these materials as environmental remediation [44] 
Materials and Experimental Methods

Materials
The two triazine herbicides, simazine and propazine and bisphenol A ( and Fisher Marathon 26 KMR Centrifuge were used.
Adsorption of Selective Triazine Herbicides and Bisphenol A on the Surface of Carbon Nanoparticles, Metallic Oxides and Nanoparticles of Metallic Oxides as Monitored by UV-Vis Spectroscopy
Stock solution with appropriate concentration of the contaminants such as si- 
Results and Discussion
Synthetic compounds, simazine, propazine and bisphenol A were used to study adsorption on the surface of adsorbent compounds, NPS of iron (III) oxide, NPS of carbon, bulk iron (III) oxide and aluminum oxide. Figure 2 shows the plot of surface coverage vs. concentration for adsorption of BPA on the surface of various adsorbent. BPA have been found to shown the highest biding on the surface of carbon NPS at pH 6 followed by aluminum oxide, iron (III) oxide and NPS of iron (III) oxide respectively. In Figure 3 , the same trend was observed at pH 8 for carbon NPS, aluminum oxide, while the NPS of iron (III) oxide showed higher surface adsorption than bulk iron (III) oxide. Moreover, the entire compound tested shown to have higher surface coverage by BPA at pH 8 than at pH 6. These phenomena could be explained based on the charge that can be developed on BPA due to the increase in pH. The pKa value for BPA is 9.9, as the pH gets closer to the pKa value more of the BPA exists as negatively charged ion and Figure 7 ). In general, NPS expected to have more reaction site available for the interaction due to large surface area to mass ratio and this may explain why we see better surface coverage on NPS than the corresponding bulk particles. The fact that there were relatively higher adsorption on the surface of metallic oxides at pH 6 than at pH 8 can be explained due to the increase in the number of adsorption sites on the surface of metallic oxides at lower pH compared to higher pH, i.e. more of 
Conclusion
The adsorption properties of metallic oxides depend on the charge, surface area, pore-size and characteristics of the surface. In general, adsorption on surface of metallic oxides can be explained using two mechanisms. The first is availability of adsorption site and the second mechanism is electrostatic attraction due to surface charge. At a lower pH surface of metallic oxide expected to have more available reaction site. However, our result shows favorable adsorption of BPA at the higher pH. This may be an indication that the charge developed on the BPA plays a major role in creating electrostatic interaction than the available binding site on the surface of metallic oxides that could be developed at a lower pH. For propazine and simazine, adsorption capacity and affinity increased at pH 6 which is consistent with the increase in the available reaction site on the surface of metallic oxides at lower pH than at higher pH. On the other hand, NPS of carbon found to be the best adsorbent of all the compounds tested at both pHs.
In this case, it could be because that the unique properties of NPS are at play, i.e. the large surface area to mass ratio for NPS compared to the bulk particles. In 
